Introduction
This paper reports a process of data collection and data validation that has taken place to ow many people could benefit from Augmentative and Alternative
Communication (AAC) in the UK?

Policy context
There is significant variation in levels of AAC service provision and coverage in the UK due to the different approaches to commissioning and developing these services. The lack of consistency and inequity in provision of AAC in the UK has been captured in national reports (Bercow 2008; Gross 2010) . A systematic review (Baxter et al. 2012a ) has highlighted a paucity of research into best practice regarding AAC and which models of provision meet the needs of a person with communication impairments, by not identifying any papers that described or evaluated different models of service provision, standardised methods for describing services or any standardised audit or reporting tools.
Changes to the provision of public services in the UK in 2011 (Delamothe and Godlee 2011) required more explicit commissioning, particularly of specialised services and improved integration of services for those with complex health and social care needs. Specialised services, including specialised AAC services, were brought under the direct commissioning remit of NHS England (NHS England 2015) .
Having an estimate of the numbers of individuals who may require a service not only assists in planning and commissioning of that service but is also important in order to identify unmet need and inequity of provision.
Background of study
The work reported in this paper was commissioned and led by Communication Matters, the UK charity for AAC, and funded by the BIG Lottery fund (Big Lottery Fund UK 2015) . It was carried out as part of the `Communication Matters Research Matters: an Augmentative A C outcomes:
1. Increased awareness relating to the prevalence of need for AAC in the UK 2. Increased understanding of the current provision of AAC in the UK 3. Improved access to best practice evidence to support early identification and intervention for people of all ages who need AAC.
This paper discusses work completed as part of the first research outcome, specifically determining the prevalence of need for AAC in the UK using an epidemiological approach.
Whilst it is acknowledged that describing people who use AAC by their condition is not reflective of how they should be viewed (World Health Organization 2001) , this method enables researchers to attempt to quantify in the absence of more specific or relevant data.
There is little epidemiological evidence available regarding the prevalence of need for AAC.
Previous estimates for the number of people who could benefit from AAC in the UK have potentially benefit from AAC of 0.0001% and 0.4-0.6% respectively. There is little international prevalence data based on data rather than estimates, with figures from the USA being suggested at 0.8-1.2% of the population who cannot use natural speech to communicate (Beukelman and Ansel 1995) .
This paper examines this cohort further and aims to provide a robust methodology for quantifying the prevalence of people who could benefit from AAC.
It is hypothesised that figures used in the past to estimate AAC need are likely to be an underestimation and that figures need to be reviewed on a regular basis because of changing contexts including increasing:
 prevalence of disabled children surviving longer;
 prevalence of individuals living with complex neurological conditions;  longevity;
 availability of sophisticated AAC strategies and equipment which can be accessed by people with a greater range of difficulties;
 expectations of individuals and their families.
For example, Parrot, Tilley and Wolstenholme (2008) reported that the prevalence of young 70% in the period 1998 to 2008 (Parrott et al. 2008 ).
Aims
The work reported here aims to determine the prevalence of people who could benefit from 
Methods and Procedures
This research examined information from several different sources and attempted to ask the following questions in order to determine the prevalence of people who could benefit from AAC: Data collection was also done in order to inve AAC perspectives on which client groups need AAC and compare the results to the figures from the epidemiological study.
Epidemiological Data Collection
What medical impairments/disorders do people have who could benefit from AAC?
An initial list of medical disorders was extracted from a systematic literature review previously conducted by members of the research team (Baxter et al. 2012a; Baxter et al. 2012b) , which identified studies relating to use of powered AAC. and also terms relating to the equipment or strategies (e.g. AAC, communication aids). In addition to searching using the electronic databases, reference lists taken from the identified papers were inspected for any potential additional relevant references. Searches were not restricted by year due to the paucity of literature on this subject for some of these conditions, particularly those that are relatively rare. The language of the text was restricted to those papers published in English. Numbers based on research for the UK population or those more relevant to the UK population were used where possible. o Choice of: autistic spectrum disorder, learning difficulties, profound and multiple learning difficulties, cerebral palsy, motor neurone disease, multiple
Choosing the top five conditions was for pragmatic reasons, wanting to include as many conditions as possible but also taking into account the time available during the presentation for people to identify their ordering and the ability to accurately estimate a ranking beyond a relatively small number of items. These results were then compared to the figures gathered from the epidemiological study.
Outcomes and Results
Epidemiological Data Collection
The data collected across all conditions is displayed in Using expert input, it was determined that 123 people per 100,000 have A disease or dementia with speech, language or communication needs and could benefit from AAC. Using expert input, it was determined that 120 people per 100,000 have P with speech, language or communication needs and could benefit from AAC.
Autistic spectrum disorder (ASD)
Approximately 1000 people per 100,000 in the UK population have some form of autistic spectrum disorder (Baird et al. 2006; Baron-Cohen et al. 2009 ).
Using expert input, it was determined that 100 people per 100,000 have autistic spectrum disorder with speech, language or communication needs and could benefit from AAC. Emerson and McGrother (2011) placing the number at 469.9 per 100,000 population.
Learning disabilities
Experts felt that all of this cohort will have some restricted communication, many in line with their intellectual and cognitive abilities, however, some will show intellectual and cognitive abilities which are in advance of their ability to communicate.
Using expert input, it was determined that 70.5 people per 100,000 have learning disabilities with speech, language or communication needs and could benefit from AAC.
Stroke/Cerebrovascular accident (CVA)
Numbers have been estimated for UK stroke-related disability (rather than the prevalence of surviving a stroke, estimated at 1766 per 100,000 (Townsend et al. 2012 Experts felt that as this cohort is generally older and dysarthria is often associated with those who have had several strokes, this could be a barrier to accessing services. Experts also suggested that there is a growing number of individuals with dysphasia who can benefit from more recently developing technologies which can facilitate word finding.
Using expert input, it was determined that 61.4 people per 100,000 having had a stroke with speech, language or communication needs could benefit from AAC.
Cerebral palsy
The number of people in the UK with cerebral palsy is estimated at approximately 200 per 100,000 (Neurological Alliance 2003; Enderby and Philipp 1986; Whiston et al. 2009 ). 120 of those will have some speech, language or communication needs (Enderby and Philipp 1986;  Beukelman and Mirenda 1998).
Using expert input, it was determined that 24 people per 100,000 have cerebral palsy with speech, language or communication needs and could benefit from AAC.
Head/brain injury 300 people per 100,000 are estimated to have a head/brain injury (Neurological Alliance 2003) with an estimated 60 of those 300 affected having a problem with speech, language or communication (Enderby and Philipp 1986) . The majority of those with severe brain injury will have communication impairments including a complex mix of cognitive, language and motoric deficits.
Using expert input, it was determined that 12 people per 100,000 have head/brain injury with speech, language or communication needs and could benefit from AAC.
Profound and multiple learning disabilities (PMLD)
The number of people with PMLD was extracted from figures from the Lambeth register of learning disabilities (81 people from a total of 220,800) and applied to the wider population, resulting in 36.7 people per 100,000 ( Experts felt that many of the individuals have communication which is below that expected of their retained intellectual/cognitive abilities because of the severe physical and other sensory deficits. Experts suggested that this group is particularly disadvantaged and that individuals in this client group do not always get assessed for AAC.
Using expert input, it was determined that 9.2 people per 100,000 have profound and multiple learning disabilities with speech, language or communication needs and could benefit from AAC.
Motor neurone disease (MND)/Amyotrophic lateral sclerosis (ALS)/Pseudo bulbar palsy (PBP)
Prevalence figures eventually developing dysarthria and losing the ability to communicate (Ball et al. 2007 ).
Using expert input, it was determined that 5.5 people per 100,000 have motor neurone disease with speech, language or communication needs and could benefit from AAC.
Prader-Willi
Prevalence figures for Prader-Willi are estimated at 10 in 100,000 (Whittington et al. 2001) , with the majority having speech, language or communication needs (Lewis et al. 2002) .
Using expert input, it was determined that 4.6 people per 100,000 have Prader-Willi with speech, language or communication needs and could benefit from AAC. Using expert input, it was determined that 2.1 people per 100,000 have H disease with speech, language or communication needs and could benefit from AAC.
Williams syndrome
The number of people with Williams syndrome is approximately 13 in 100,000 (Stromme et al. 2002) .
Using expert input, it was determined that 2 people per 100,000 have Williams syndrome with speech, language or communication needs and could benefit from AAC.
Multiple sclerosis (MS)
The prevalence of people with Multiple Sclerosis has been identified as 150 per 100,000
population (Mackenzie et al. 2014; Neurological Alliance 2003; Whiston et al. 2009 ).
The expert group suggested that the proportion of people who could benefit from AAC will have increased with the development of AAC and awareness of potential use by practitioners and the client group.
Using expert input, it was determined that 0.4 people per 100,000 have multiple sclerosis with speech, language or communication needs and could benefit from AAC.
Muscular dystrophy
The estimate of prevalence of muscular dystrophy ranges between 1 in every 3500-5000 males (Enderby and Philipp 1986; Pohlschmidt and Meadowcroft 2010) , equivalent to 12.5 people per 100,000 population with 3.125 of those people with the condition having speech, language and communication problems (Enderby and Philipp 1986) .
Experts felt that there is a small proportion of people with muscular dystrophy who could benefit from AAC, that their AAC requirements will rely on the severity of the condition and that they may change with the progression of the condition.
Using expert input, it was determined that 0.3 people per 100,000 have muscular dystrophy with speech, language or communication needs and could benefit from AAC.
Locked-in syndrome
The figures for Locked-in syndrome are not well established and the estimate here is based on adapting numbers from the Association du Locked-in Syndrome. Between 1997 Between -2004 there were 367 people registered in France with locked-in syndrome although these figures were generally considered to be an underestimate of the total number (Laureys et al. 2005) .
These figures suggest a prevalence of 2 per 100,000 in the UK. The nature of the condition means that all of the cohort will have communication needs.
Using expert input, it was determined that 0.3 people per 100,000 have locked-in syndrome with speech, language or communication needs and could benefit from AAC.
Myasthenia gravis
There are an estimated 8 people per 100,000 in the UK with myasthenia gravis (Enderby 2009b; Enderby and Philipp 1986 ). Many will experience problems with dysphonia and/or dysarthria which may vary during the day, with 2 of those people having their speech and language affected (Enderby and Philipp 1986) .
Using expert input, it was determined that 0.2 people per 100,000 have myasthenia gravis with speech, language or communication needs and could benefit from AAC. Using expert input, it was determined that 0.2 people per 100,000 have Rett syndrome with speech, language or communication needs and could benefit from AAC.
A s syndrome
The prevalence figures for this rare syndrome are estimated from Danish figures (Petersen et al. 1995) at 10 per 100,000 population.
Using expert input, it was determined A syndrome with speech, language or communication needs and could benefit from AAC.
Total people who could benefit from AAC
By combining the data above, the total expectation is that 536 people per 100,000 of the population (approximately 0.5%) could benefit from AAC. Figure 2 shows the number of people who could benefit from AAC per condition per 100,000 of the population and Figure 3 shows the aetiological profile of the total cohort of people who could benefit from AAC.
INSERT FIGURE 2 & FIGURE 3 HERE
Perspectives of specialist service providers on the need for AAC
The results of the data collection from the specialist service providers showed the overall ranking by the participants of the conditions of those who could benefit from AAC. From their perspectives, the most common conditions of people who could benefit from AAC were:
1. cerebral palsy, A ementia features ninth P eighth. The other obvious disparity in this data is the ranking of cerebral palsy and motor neurone disease these were placed first and second compared to sixth and eighth from the epidemiological data.
Discussion
The new estimate provided in this paper of 0.5% of the UK population who could benefit from AAC or 536 per 100,000 population compares well with the data gathered by the Health Survey for England and the previous UK reports. This methodology could be used to provide robust estimates for prevalence of need for AAC in the UK and internationally which currently do not exist.
Looking at the epidemiological analysis, the 2 conditions that represent 45.2% of that cohort consist of A P ageing demographic of the population. The next sizeable cohorts of people who could benefit from AAC were those P autistic spectrum conditions, learning disabilities, stroke/CVA, cerebral palsy, head/brain injury, profound and multiple learning difficulties and motor neurone disease. 97.8% of the total number of people who could benefit from AAC have nine conditions.
The results of the specialist perspective data if taken as a potential reflection of current use of AAC (i.e. people who the AAC specialists see as their client base) could suggest that there may be a large unmet need for AAC within th P A H likely to be due to the cohort completing the exercise being biased towards services providing powered aided communication and/or a paediatric population. The data thus suggests that the epidemiology and/or provision of services to this population may be significantly different to those who need AAC more generally.
The epidemiological approach taken to calculate these numbers provides an evidence-based method to predict need for AAC that has otherwise been estimated. It determines need rather than predicts use, which is needed as a prerequisite to establishing figures for unmet need and therefore address any inequity of provision and ensure all those who could benefit from AAC have an opportunity to do so. Determining need can help to estimate funding requirements for a full service covering all potential clients who could benefit from The epidemiological approach allows breakdown of the data into condition cohorts. This means that the data can be used to target particular cohorts where the need for AAC is not being met by comparing predicted need for AAC and current use of AAC. However, the whole method relies on accurate and up to date literature and specialist AAC experts. To establish unmet need from the figures and therefore determine which client groups are not accessing services, accurate and consistent data on use of AAC must be collected including the condition of the individual. This study suggests that a reasonably accurate picture could be obtained from using a subset of nine conditions that people have who could benefit from AAC due to the high percentage of coverage that offers.
Limitations
The data could be considered an under-estimate of need as it relies on having identified the full set of conditions that may result in the potential need for AAC. The list of conditions was based in part on data relating to people who used powered AAC rather than people who used any AAC. However it is suggested that the majority of the cohorts have been covered in this analysis (as validated against the data collected from services reported in Judge and
Johnson (2014)) and that any additional conditions are likely to add only marginally to the total estimate.
O conditions where cohorts of people with secondary conditions are included in both of the epidemiology statistics. However, the data reported above is for primary diagnosis so this effect should be minimal.
The estimates of the percentages of the cohorts that may benefit from AAC are based on expert professional opinion. This may be subject to a level of error. For the high incidence cohorts A autistic spectrum disorder, small variations in this estimate can have relatively large effects on the total estimate.
Many of the estimates for the proportion of the cohort with a condition that may have a speech, language or communication need are based solely on Enderby and Philipp (1986) because of a lack of other sources. Some of the prevalence data has been based on studies which were conducted between 10-20 years previously, e.g. 
Conclusions and Implications
The current best estimate of need for AAC in the UK population is 0.5% of the population or 536 per 100,000 population. This estimate was constructed using an epidemiological approach to identifying the cohort of the population who could benefit from AAC. This is the same as the estimate previously published by the Communication Champion (Gross 2010) and is consistent with data from the Health Survey for England. Figure 1: the staged process to determine the figures for the prevalence of people who could benefit from AAC. Questions for each stage are shown in bold type, the method is shown in italic type and the output is boxed.
Figure 2: The number of people identified through epidemiological data collection who could benefit from AAC per condition per 100,000 population. 
